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(57) Abstract 

Novel lymphocyte activation inhibitors 
which contain as the active ingredient 
antibodies binding specifically to a protein 
having an amino acid sequence represented by 
SEQ ID NO:l. Anti-HM1.24 antibody is 
preferable as the above antibody. The inhibitors 
arc usable as remedies and preventives for 
autoimmune diseases, rejection reactions in 
organ transplantation or allergy. 
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t'iit^ J: o left fc|g*jgc 5iS^@ aftffilKJll-e&^o * 

ftii A© $5 f§ ^ £ J£ fil L *n**aetB«LiPI» 

*>©*<£Rffl«ji£-»e?- (MHC ) t»?.tftt* feOT'*5o MHC 
#*ttSffl(*j&N£©K«£tttt, ^:#^JE<feRtB*5l#jec:ro £ 
*£©E*a*©ii*frc«l: 0 > fiifo.Jp!. & a irMi U v«IKi&*i*©# 

S^©»tt©#Bt£{i#?irK;fc#tf &© hti ,-ci>5. -eftKflH* 
'J FvF - -rx, 3 £ K Ii3£&£(c*t LT77h''J > © «fc -5 # X 
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mm? z<t¥fcm®mMffin%\mmfi<m*,^nr\,^ 0 l^l. c 
n^>ffc^{s»«jKittiit«iwauii^-rn scat?* 5 u 

o 

< t ^ CD & iit**^ 0 
— ^> Goto. T. »i> i£> t HJKBilBlia^T^xiiftSELTtt&tl 

f*; 9 u - 1- )l$L& (t/tHMl. 24fit{*:) ^itLTl>5 (Blood (l 
994) 84, 1922-1930) 0 t h #M HffiBS * 9 <fi L tz v ^ X K fctHMl . 
24iJL^^S-^f -5 i> Z © fit K # J* Ltf= C t 

( 'MR ^ BJJ ■=> ^ B*Hflc (1995) 53. 627-635 ) ^ ■=> „ fiiHMl . 24fit 

^<££tlT^<5 0 L^L. fit HM l . 24fiL#ri< 'J > ' < Bfc © S f£fb IW #J K 

51 ^3 © §fl ^ 

t lii-^n < . z n?.sft*i&* L.»#o^fii*aiBi-r-stejKjw7i< 
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pfim<D § (fij&&f&T'< < . iitHMl. 24ia# (Goto, 
T. £ Blood (1994) 84. 1922-1930) £ffll>T. FCM ( "7 D - if -f 

WMZHZltft Zftm, $ £ K (ifcHMl. 24$t#tf<4$#itt £ la 

stHMi. zmftfrmt&i- mm ? 

*¥£Wl*£tz, ttHM1.24iftfl:**r«&J5lc#£ LttWt 5. 
J* © S «■ ft fflffl 5o 

fcx +^ ^trttt* fctt t h S ta fit »t Lt 
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ffi0s.SU KS^£**SF©ieiftEl£U t u ;u^-cd^RS • ^^Sfl^fil 

SffiioiBIJItttlftBJI 

0 1 tts !fi;HM1.24fiL(*ri<SAC *0»(C J: £ BM*^OS*it^ 

B 2 14, PHA MSt Lfc Tttll&*tn;Hlll.24fa;f*-eFCM mVrLti t * 
H 3 (4, ^ttYfcTitffllfe££tHM1.24ffi{fc-CFCM *P#f Lfe t £ © t * 
114(4, tn:HM1.24tn:(**<PHA f?l» {- <k « T ttllte ©Sft ^ fbSl£ 

56"!li©fS«©J&» 
1. ffi(*©fEg 

1-1. 7 y K-v©f|EK 

1.24t^Kge9t^HlI1.24l»ilR^56S.t-'5aBBa*JBfTFK;ll HTfffi 
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^'J-->rSi:J:0, * J 9 a - T frt£tn.Wm!kmi&& X ? 'J - 

IftKii:!^ *y ? & - i- KtiLitZftWl-t Ziztefro £ v iz-tti 
li'ii^ 0»J*.{i\ St(*JR»©JR(^fS:l^T*5HM1.24ia:il3Sailllllfti: 
tTli. h h£%1±#ttttftHll&f£-?&£KPUII2 ( ¥7-236475) 
-PKPC-32 (Goto, T. et al.. Jpn. J. Clin. Hematol. (1991) 32. 
1400 ) ^ffl^5:t^Tl5o **r % JBf^fiLJR fc LT@H^J#^-1 

t«xef-^4*t,^yf K * Ji # »J ^ :7 f- F*«Hlt5:i: 

?!^f fulfil - K"T ScDNAUpUC19 ^ ? * - CDXbal^Brgp 
ttd ffl {ZW A $ ftT, Zf^Xl KpRS38-pUC19 tLTBSSftt^ 
So :©^7X; KpRS38-pUC19 %:<5tsKWiM (E.coli) 14 % ¥fi£ 

5 ^ ( 1993^) 10^5 b tt"eimte$&K£^i3*im&H5BF3eBT c 

lil-^ (li'^IITS 1 # 3 -*§-) fw, Escherichia coli DH5 a ( 
pRS38- P UC19 ) HT, Sft^-SfFERM BP-4434 1 L T 7 y ^ X h & 
^JtiS-^^ 3 ntl>§ (4$M 3 P7-196694£IH) 0 Z<D7^ 

X; KpRS38-pUC19 C £ ft £ cDNASt it £ ffl ^ T iSfe^ 1 tfj 
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ETcaWt^:ti:J:^bn§„ mfcttKtt, ft fit I£ £ 
PBS (Phosphate-Buffered Saline ) f>£gfti&7Kt£"CffiiSfiC# 

*< ^ tf <s> n * o 

Q - vjjfflflgti. -r-CfC, &fticr>i|l* ©IfflfiStfc, #Jx.l£. P3X63Ag8.6 
53 (J. Immnol. (1979) 123: 1548-1550) . P3X63Ag8U. 1 (Curren 
t Topics in Microbiology and Immunology (1978) 81: 1-7) > NS 
-1 (Kohler. G. and Milstein, C. Eur. J. Immunol. (1976) 6: 5 
11-519) „ MPC-11 (Margulies. D. H. et al.. Cell (1976) 8: 40 
5-415 ) „ SP2/0 (Shulman. M. et al.. Nature (1978) 276: 269 
-270) . FO (de St. Groth. S. F. et al.. J. Immunol. Methods 
(1980) 35: 1-21 ) . S194 (Trowbridge. I. S. J. Exp. Med. (19 
78) 148: 313-323) . R210 (Galfre. G. et al.. Nature (1979) 2 
77: 131-133 ) «jl<atttffl $ ft * o 

tcbx.H, i JlXrJ y ^boyjm (Kohler. G. and Milstein. 
C. . Methods Enzymol. (1981) 73: 3-46) 3£ (I m U T ff o Z t i)< 
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n ** 'J x f- U y 7 >) a - K (PEG ) „ -tr > ^ -f ^ ji x ( HV J ) I? 
3 *i, fi(cBf2(i J; 0 Hi & £ «> 3 fctfxi S> / Jl x Jl 

WBHwit LTfeffiiteiiaj&i-io^fc-rsoT^jf* BiiMBaife-g- 

i:ffl^5**«t LTli, 0>Jx.li. B«fE i x a - v j&B&f*© it SilK 
#*ttRPllI1640i&»tt, MEM * © flfu Z © ffi CD &BB& ^ g K 

fcs ) foi^l$^ttfflt5:it)-et5o 

#«tTJ:<SiL, ^fe. 37*CgKKfln« L/cPEG 0>J;Ltf 
, ¥^#^;»loOO~6000iIK©PEG i&fi££ii3T. 30-60% (w/v ) 

£K'W:/'J K-v(±, iI3?©illiR*&#&, 0>J*.ld\ HAT 
( b *' * +f- > ^ > . t ^ J 7 t V > *> t>' f- ~ > £ 3" t;ig ii i& ) 
T«F*?-* :ii:J; 0iliR£ft.5o ^ f£HAT *£#&•?©&# is, i 

^tts^^'j k- vj^^©0ua c^ife^iiaBa) *<iE«-r £ ©k 

h h MftOM®) I'tfiii^ft^ LTlSe^-f 7' U K-v£» 
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66 it N HM1.240LK * A:tiHM1.24t»iK5Ba40lia^<OlS'&ett 
«rW-TS0fa<Ot 1-59878 $JR 

) o 3 fcfc, tht/i;{*it£^©£T0U^-MJ - *ft5 h v > 
XV ? m%R\-fcm. t &HU1. 24trEi^ £ (iHMl. 24fiLW.¥kVlffl 

B^^aJBS&iflg-^WO 93/12227 N WO 92/03918 „ WO 94/02602 
. WO 94/25585 % WO 96/34096 „ WO 96/33735 #1$) 0 

c © 9 iz I, x rest ^ti^t; ? a - + z>"j ? 

So TlU if ©;£&<*. K«LK©!fi:ff*»5©t-a LTf o , — ^ & 

flftfl!li:li, fttHMl. 24fit{fci§l£.^ -f 'J K - v © fpt! [±. Goto, 
T. £>©;£& (Blood (1994) 84. 1922-1930) Ci Off? I t^T'^ 
6o IiK«K4(i?I?IISfBf5Sflf (iMlo < lirtiJKl TI 
1 #3 #) (C. 3F)£7 *£9 £14 0 (- FERM BP-5233t UT7'^X h 
*ifcir£^#giB#ie£nfcffiHM1.24ei;i*g6£'W 7' "J K-t£BA 
LB/c^X (B^^bTSS) ©JKIBrtK&A LTIK**» . -I ©Jig 
*7^«s>t»£HM1.24fn:<**»«-r S^ffif, *"*C7 'J K - v £ jg ^5 /£ 
f£ifes 0flx.fi, 10% t7 ^IftlBjliiW „ 5 %BM-Condimed HI (Boehring 
er Mannheim S) # WRPMI 1640^1fe. ^-f^'J K-vSFM igife (Gt 
BC0-BRL £S!) „ PFHM-II igflfc (GIBC0-BRL S) It^tU -&©i# 
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1-2. m&nmin.# 

*fli^4:t*<1?*4 (0J*.tf. Carl, A. K. Borrebaeck, James. 
W. Larrick, THERAPEUTIC MONOCLONAL ANTIBODIES, Published in 
the United Kingdom by MACMILLAN PUBLISHERS LTD, 1990 #RB) 

O 

fr©pTgS (V ) fS # £ 3 - K-rSnRNA^^K-^-So mRNA© i£gf£ (i , 
fiftO^Ss {HJ;L(i\ ^ 7 — > £E is 'i> (Chirgwin. J. M. £ x 
Biochemistry (1979) 18, 5294-5299 ) „ AGPC& ( Chomczynsk i , P 
. Analytical Biochemistry, (1987) 162, 156-159) W IZ «t t) 

£RNA £S3l!!L. mRNA Purification Kit (Pharmacia £() ^^{sg 
ffl L TmRNA^^S(-r 4 0 * 7t . QuickPrep mRNA Pur i f i cat i on Ki t 
(Pharmacia £[) ^ffl I i i:i jiRNA^iilitl, C i^'f 

# S>ttfcmRNAjfr> C>mfcWMm&m^^-Ciri#i\ ^^©cDNA^^-J^f 
5« cDNA© it N AMV Reverse Transcriptase First-strand cDN 
A Synthesis Kit ftfflHTffK ii<fi 4. * A: s cDNA© 
*5ct CN' if ifll £• fx O IC«5' -Ampli FINDER RACE Kit ( C 1 on t echSS! ) 
*5=tO*PCR ^fc5' -RACE & (Frohman, M. A. h . Proc. Natl 
. Acad. Sci. USA (1988) 85, 8998-9002 ; Belyavsky, A. . Nu 
cleic Acids Res. (1989) 17, 2919-2932 ) ^ifflfSCi^Tl 
So # &ftfcPCR & B ft 5DNA |»f jt***il! L, ^ * * - 

dna t3«st5o $t>(c. c n«t k> mikz.^? ? -£fe/s l. 
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J: <0 56 Bt -So 

swit st/tftcDv k-t« dna ^#^nnii\ cn£ 

KJfS©tn;^^^M^ (C K-T&DNA tSUU, 

5Sa^?^-^ft*iitTo * fcti. fiE(*©Vfi«*3-K-rSDNA 
tftftC M^©DNA ^r-g-tr^m^ ? 9 -^m.^ihA.'V <fc 
*»*J!T£JiI <* ft * fit 3 KM: , Ska® J: -5 cfitttitfc 

* -i- «k oisiama*jB«*Eft fit#£fgm£ -tt-s :t*<T§5 

o 

1-3. St^Kf* 

t l/"CA*Wi:i»« bfcae?«J!lx.Sfii;#, M X. . (Ch 
imeric) Stft. t h M<t ( Humani zed ) fit {* ffi T* £ £ „ Z ft t> 

* / vfit&ti. BUiacDJ: ? lw LTftfcfitttV <B«*a - K-T* DN 
A £ fc hfitftC fSi££-=i- K-T3DNA £«*8L, C ft |gm ^< ? * 

nm-mm^^m^rE? 125023 „ HRs^Hiisi&gas-^wo 96/02576 

0dx.(i. * / ^fitHMl. 24fitf*CDL riV fg«*>«ktfH 8£V ^igc^s 
— Kf 5 DNA ^tti^^X; K^^r-r-S^BBtt^ & * Escherichi 
a col i DH5 a ( pUC 19-1. 24L-g /c ) fe J: ^' Escherichia col i DH5 a 
( pUC19-l. 24H-gr 1 ) tbt, X£ft«K&*rX3*Xtgm*ffl3E 
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ffi (iilo < Ufc'rfrmi T § 1 §3 ^) (I. ¥l&8 ^8 £ 29B (I, 
3-*FERM BP-5646fc J: D'FERM BP-5644.J: Ityy^X h^^Ci^S 
£gl&^f££ nt^5 (#^ 5 F9-271536#M) 0 

t r- Mfbfitttte, ff^fiSc (reshaped) t K fit » i & ffc £ ft, t h 
filfl-©mtftttfck rt: fc X.(iv X fit ft 3E«« (CDR; com 

plementarity determining region ) £ h h fit {* © ffl fit t£ #t ^ £g $c 

(BfcfflWftiHE&MS^EP 125023 , SRttiFfrffiK&RIS-^wo 

96/02576 #83) o 

affWlw{4, v5 Xfit#©CDR th h fii(*0 7 U - A 7 - ^ 
(framework region ; FR) &&f&~? Z> J: 9 ("I&i+Ufc DNA S£^J ; &> 

k^&pcr «k o-^fiic-r^o »«s>n/iDNA £ t h 

fitttC n -Kt5 DNA tl«L, ^I^T'IIa: ^ ^ - 

#§*F£B®&gfI#*!-EP 239400 „ S I® # 8* Hi H & 0B S # WO 96/02576 
CDR ^r^r LTgi&£ti& t h fit {* © FR ti . ffl ffit*ft ^fS ft a 0 

^fitJi^-^gBii^^^-r £ $ n^, d&gKc&u. mmm. 

(Sato. K.et al.. Cancer Res. (1993) 53. 851-856) 0 

k hStef£HM1.24t£f*©L «V <S*a'<- S> a > (@2^J 
M : 2 ) *> «k H ilV fflft r S> a > (E*l|## : 3 ) * 3 - 

K-fSDNA K £ W f * *: Hi Si 14 . # * Escherichia 

coli DH5a ( pUCl 9-RVLa-AHM-g k ) «fc Cf Escheri chia coli DH5 a 

(pUCl9-RVHr-AHM-gr 1 ) t It, IIS IS l^t^I^Ita ffift 
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C^&lRo < tfiUll TBI #3 -v) fC. ¥Jj£8 *P8 
> & * FERM BP-5645*J J: O'PERM BP-5643i L T 7 ? ^ X h ^^Cl 
o*£@|&3FfE£ tiTl> £ (4#«l¥9-271536#JH) 0 £ tz . h hSNfc 
trCHMl. 24ft#CDH II V fig ft s V a > (BfiJtJS^ : 4 ) n — K 
"TSDNA ^r^try^X^ K^WtS^iltt^ Escherichia coli D 
H5a ( P UC19-RVHs-AHM-gr l)i Lt, IISI 
W^filT (^ilodfilfll TBI #3 -Sf) ¥/&9 *P ( 1997^ 

) 9 ^29BJCFBRM BP-6127£ L X ZT # ^ X h 3* iC » o & S |& ^ ft 
StlT^S (#gi^9-271536#M) o *^tn:#. t bgHttt&fC 

E&*©C 0«3^5>tt»}. t hSHttfctttt t h- JBtfl.©m*L»«jS3fe*i: 
#©*l}itt&5£i?g^£: t U-A7-^ 3Hgi (framew 

ork region; FR) fcitfC t h # JC # -5 ISHte 

o 

*3&9ncte/fl;*ttSk h SUtinift ©£F £ LoSftMi Ltd, t 

h&fttOyi. 24|rt#a<a!fcl:r £ft5 (4$H¥9-271536#|Rt) 0 t hi 

2 i:*sniitaEjiiT3 - Ksnsr s j ®eie?ij£W-f s *>©*< 

3*tfS>*lSo £tz. t h IMfcirtHMl. 24in;ft©H |gV SS^cOjfr * L ^ 
1-4. f£ g! <fc £>* g £ 

MIS© «fc -5 izffim L /■cttftiag^ti. &*n©2r*fcJ::.fc»53&S£-fr 

x m^t scii<fi5. v$$imm moms, tffl^nstffl^y 
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^^StlftKiiS'S- £ -fr^DNA -5 ^{i-en^^-ti-^ ^ ^-CiOi 
human cytomegalovirus immediate early promoter/enhancer ) £■ 

yot-^-/x>A>f-^t hjr.a>y*-->3 y-j 7 9 9 — 1 
a ( HEF1 a ) £ ® iff ft « flu £ £ * <D y D * - 9 - / 3- > ^ > - 

fllX-li. SV 40 fa ? -/a. >a >^-<£<£ffl-T Mu 
lligan<i ©;£& (Nature (1979) 277, 108) „ £ /c „ HEF1 a ~f a ^ 
- ? - / > " - Zmm? ZtgiG. Mizushima <b<Djjm (Nucl 
eic Acids Res. (1990) 18. 5322) 5 ; 

Sf*5:t*TJi, #J x. I* :/ a ^ - * - £ LTIi. lacz^a^- 
araB^ot-^-^f if^: t^Ti^o lacz:7 a * - 9 - 
2r<£ffl-f S^i-^ Ward£©:£}£ (Nature (1098) 341. 544-546 ; FA 
SEB J. (1992) 6. 2422-2427) „ araB^ a * - 9 - & ®. ffl f % & 
, Bettert>©^fe (Science (1988) 240, 1041-1043 ) IZ'{£tHX£ 

t-^£ * -&Z>m£. pelB-> 71r)\,WLm (Lei. S. P. et al J. Bact 
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eriol. (1987) 169, 4379 ) £ <£ ffl ~t ti t±' <£ ^ o ^'J^7XAi:i 
ft*: L/;l % t/t{fc.©*git£Mi:: 'J7t-;IF (re 
fold) Itffflt^ (fflx.te\ W096/30394£#!®) 0 

n mm m t u t i* , sv 40 , ** u * - v ^ ^ ^ x „ yf^^t 

? * - I* Sft v - a - fc L T . T ^ y^ij 3i/Khv>X7i7- 
-tr (APH ) itfe^s ^ 5 S> >*-*---t? (TK) itfe^. > 
f >r7->*x*'J^->;^7>^7i7--tr' ( Ecogpt) itfc^F- 
. V t F aMMMTtmrn (dhfr) ifi^fi^t^ t*<-C§-5. 

* *„ liiillStlTli> (1) PifLSMBa, flWx.«, CH 

0 . COS . i^o-v. BHK (baby hamster kidney ) N HeLa, Ve 

ro. (2) ffi&mmffi., mx-iz* t ? m t> -j / tr ^.ji^mM^. 

l^{±(3) M3lfcBl}&, Mz-lX, sf9 . sf2k Tn5 ti if ti<*a h ft X 1^3 
a M^&BflS <t LTIi. -3f ^7t ( Nicotiana ) #jx.(i^u 
J- 4 ~7 ± • 9 '<1j U ( Nicotiana tabacum ) &5fc©flfflB&7i<£l]£ftT 

t7*D;t^ ( Saccaromyces ) H§ ^ if >y # a $ -tr x 

■ t U t" i' x ( Saccharomyces cerevisiae ) „ jfc @!u #>J x. „ T 
( Aspergillus ) I, WX-tfT^^^^^X • ^^/~ 
( Aspergillus niger ) /X if # £0 £ ft T I > 6 0 
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fflit LTfi, JzBm ( B. coli ) , ttfiA<a^nt^So 

DMEM. MEM , RPIU1640. IMDM£ «! ffl "T -5 3 £ T" # „ ^l&jfclfej* ( 
FCS ) S?©iii» M*££0ffflir£ Z t ttl 5 C fit#iSf5^£ 

mA Ltz%Mfc&M®)(DMmm^ : &T z t \z j: <o . -r y m "^^t fit ft 

ITU l\ 

5 1 t^t't^ (Vicki Glaser. SPECTRUM Biotechnology Applica 
tions. 1993 ) 0 * , gAtltti, 3*l^S:i:*<T§ 

©{*p^Tfin*^m^ $ EiR-r^o jt(*;ae?*t^ # 

A £ ftfcife-& itfc^-£-#trDNA ffirK-^i' ^cDK-^j* A z©B£- 

- v ? tfi i* * sfLH-a* t>mm<DtjL&&&z 0 

£ *# JSJH £ -£ 3 /i 36 K . >X-^i^«y ? -V^rizm 

fflLTfc=k^ (Ebert, K. M. et al., Bio/Technology (1994) 12. 
699-702 ) 0 * >r 3 i WCfitttitfc^ £«rA 
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SFf M © fit {* * f# <S (Susumu. M. et al.. Nature C 1985) 315. 592- 
594 ) o 

9'<zi £fflt^ %m&. 3 WOVlfcmfcT- 
99-, mK.lif>mn 530(::fi AL. Z ©^ ? 9 - £ Agrobacterium 
tumefaciens © «k -5 ft 7 f- 'J T (r i§t At" 6 o 3. © ? -r U T £ 
'< 3 , fflJx. tf Nicotiana tabacum (iSjfe£-fr. ^^^^©^J;*}^ 
a©Stf*£#3 (Julian. K.-C. Ma et al., Eur. J. Immunol. (1 
994) 24. 131-138) o 

_L i£ © J: o {i % -f > f h fc|i>f > f^CDltSCTfiL*^^ 
ftttfiil (H g) (L «) K-T SDN 

J: to L. $>3lMiH g&fc «k O'L i?- 3- K-T-S DNA — ©|glg,< 

^M#-^W0 94-11523 #BS) 0 

-tig© «k -5 izm itLtzijL&li, # i) if b > 7* >J a - ;u (PEG ) 

jfrjfcoigHT 'to -5 r fift j (c ti 3 n £ (DtiLtemmVa *> 

^nso 3 © j; -5 t£tiitt.mm®i&n& t- <*. » e> n fit f* 1=0:3* as 

2. fiLft©ffi%. mag 

2-1. ffif*CD#iK 1ft S 
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„ ynfOA *7ACl^ai*tLt, #J>Ltf. Hyper D „ PO 
ROS . Sepharose F. F. W «a *l 3 » 

*Oflb. It0^v^?»T?ffiI*tiTl>5^ft, fillip 
ffl "T *i i* J: < . flbRtS*i5feOT?li/ii« 8 #Jx.li\ _hiar^^ 

Tteffi £ ft 5 ft fflSt6:t^T'#5, ?nvfj'77 
■4 — £ L T li N ^t>^i?nv hr77^-, ®jt7jc?a 

vh^*5 7-f-. y ;i/ 6ig#A-<^ff £ ft 4„ :nt)©?D7 h^7 
7 w -{±HPLCjrigffl-r 6 $ *:i£fflHPLC3:ffl ^ -S C £ 

2-2. viftommftm 

2-1 T?»?»tiyhR«:cD»K«OS{iiRJfcK©aM«*fe»iELISA ^tr 

<rffr$?L*:&. 280 nmO^Tfe^^fflU^ 1 mg/ml £1.35 OD £ L 
T»ffi-r^,o ELISA {C«fc5»^(i£lT©«k -5 fw»|[S-r* 3 £ 

^■eti, 0. 1M SBtge&ffift (pH9. 6 ) t?l jug/nl 

d^S? L/c-f^inl b h IgG (BIO SOURCE!!!) 100 1 £r96K"/ U - 
h (Nunc®!) Cjnx., 4 °C T — Bfc -f > 4- a ^ - > 3 > L . *jtf*£-@ 

tfi; f* * # "fr > -7 >K *5lMiip D niLTb MgC (CAPPELS!) 10 
0 #1 £8slJDL, Iigi:tl^l^>*a^-i/ 3 >t5, 
„ 5000f£ 35-58? lfc7A*ij7^7 7 ^ - -tf «Mfcfii t h IgG (BIO 
SOURCES!!) 100 m 1 £j&n/U ISCT 1 HO + a<- Ftl, 
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SS^?S^ln^^> + ^^-->3>CD^, Ml CROPLATE REA 
DER Model 3550 (Bio-Rad S3) £ffll^T405nm "C © i&ft S £ M £ b 

3. 'mmvmm 

3-i. t h^^ifli >j y '<mmft<z>m% 

ItA J; 0 SflJfc L^^:tWJfiL^^PBS(-)-Cl/2 ^^R^, 50 ml Sifr 
^^-y (BECTON DICKINSONS) + TFi col 1 -paque (pharmacia S3 
) KSJf L450 x g „ Sfi"C40fl-IBI«^ Ifci, f£ 3$® 
^*^«-T*o I^S^-^10% ^B&JfclfiLTt (MoregateSS) H-WRPMI16 
40i& 16 (GIBCO-BRL SO -C«i5«KKnSlSU 75Xf??^t- 
U^T'37'C, 5 XCOtfcttTKT 1 B*IH -T * » ^ - h"rs^fp^2 

3-2. sack 4 b h ^ tw ifa. b amna® jstsut 

5 x 10 6 cells/nlcoflBK-ei ng/ml IL-6#&T, 
#4770.01 % SAC (Pansorbin cells , Calbiochem. 13) t2 B 

3-3. t h5Mfe'T *ffl|&©fif£! 

t h^fWT itD Kilt 3-1 -emmistzt ffrWm.*) >'<J*j^ £Cellec 
t Humra T cell Kit (BiotexS3) £ffl<^T. AS ft © 2r f& fi 

3-4. pha «k * t tmmitT mm,(Drs-m<t 

±C3-3 TfSltT *B1I}& £2%^ ASM fi? (MoregateSS) #WRP 
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MI 1640*SftiJire® L245t^^7* U - h ^ 1 x 10 6 cell/1 ml/well 
CDMBS^ST-. 1 & £ IMilO/z g/ml©PHA (Phytohemagglutinin, 
Sigma SO S-jSJsSn L37'C. 5%C0 2 *#T\ 4 B RBiiF*-r -5 Z. t 

4. PCM mVr 

') y '<mmmt*ftBnx*mm znztK.fr k<D%.mntt, fcm 

-So #Jx.{i&ri£#St$B!i&<h Lt, * fit it * « * fl* jft y > ✓ < # . 

±fE&Blfe£rPBS(-)-egfej#- Lfcft, FACS (2 %-}^flSJfcjfii 

0.1 K Y SXfc-J- h »J * A£=frPBS(-)) -C25x/g/ml KfcftLfc 
6lHM1. 24fitf*£> 6 tWi 3 > h □ - ;M.jt{£ 100// 1 €-fiD^., 7jti&T30 

> + zi h-T -So FACS Lfclft* 25/zg/ml © 

FITCSa^fiEv^xtStt: (GAM. Becton Dickinson fi) 100 /< 1 

£SD;t. afcflT30£1BJ-r a ^- FACS ^tMT'Sfc^L 

fc*. 600 /tl © FACS ffigfjKli&ijB L s FACScan (Becton Dicki 

nson^) t # no jfe ©tt3t3SR* an se-rnti «fci"» 0 

5. ^^©a^l 

•J >^*^{i-&©«t4fb(i^t>T^fl&Ttia]^ : fbSC&^ > ifcBtt 

B&^ffi©a* ©ftiiv-#-©ajm&3^ti^ffc#®^£n-3o % 

W^ffifflSn*fii**TilfflliaJCiKlinL4fc^YbSlE:*«i<R|-r<5Ct. 

^® ©fifcia^ - *-©^m©^fb^i¥fiffir-s>z tci c t *< 
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5-1. TMmoibmitKfclztt-r *fitHM1.24tn; 

lfiaS©a*)*»S! Lfe t hJfiffiT 2^II6J£jfilfjf (Moregate 

£L) 3-^TRPMI1640J&tt!K»iS L965t*£^:/ u - h * 1 x 10 s cells 
/200// 1/wellcDtBflaSgST-. 1 wg/mlcDPHA ( Phy tohemagglut inin 
, Sigma S2) S. O'fitHMl . 24fitft $ ho- ^ x [gG2a 20 

jtzg/ml t*{CS7*C> 5%C0 2 &#T\ 4 Bfffli£»L, »H- f- 5 2> > ( 
Amersham©) £• ljt/Ci/well gsJOL, 4 B^RU^CDflfc 9 £ -c 
ounter (Pharmacia IS) T zftll ^ t^n If J: ^ e 

5-2. BMm(Dmfcg.4ilZltf? 3 #iHM1.24fct 

mi£<DM 0 lEHl Ltz t h 5^tWjfiL U 'J >f a- 

5 x 10* cells/ml © SET 0.01 % SAC (Pansorbin cells 
, Calbiochem. IS) £2 B 37°C> 5ft C0 2 ^ftTT^ 

jmbjul'J ©b «ana^st*<t-r sac as 

L/c^tWifo'J >'<I**10% ^BSJ&lfiLfil (HoregateS) ^WRPM11640 
#tt!-e»iS U96ftiff«:/ U - h (BECT0N DICKINSONS) T 1 x 10 s 
cells/200// l/wellCDi&lfe&Jg-C. titHMl. 24ft (4 3 > h o - 

* lgC2a 20m g/ml i:*(i37*C. 55KCO 2 &#T6 Bi^tl/: 

a. **Ji»*igiR-r*o 

m±m^(D IgG SSlt, h h IgG #H6tJELISA -CiM^f-SZ 

t*<t?#* 0 bp 5, o. im mm.mmffii& (pH9.6 ) -ci ug/muz^ 

IRLtz-V ¥Kt b IgG (TAG0SS) 100 u 1 £96;*^ A J 7 U - h ( 
NuncSS) Ktnx.. >l, ttlfcfcBJSfl; 

LT t h IgG (CAPPED) 100 u 1 tffitsa SfiJwT 1 y 

200<MgF**? LtzT JliJ U 7,fX7T^--fcr'^^feLt Mg 
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G (CAPPELSO 100 ui *1m?L. IfilCT 1 I^H-f >*a^- h t 

ho #fc#&> mm%ifc : &1jax. -i > 4- a ^- > 3 y ©tfe. microplate 

READER Model 3550 (Bio-Rad £{) £-ffl^T405nin T? © W. % £ zg'J 

5-3. ffllg&iiiftlB v - fj -<DMVr 
HUiE© a «9 HSU L t h5tc4Sjfoy £>6<^tefc H^^T $i 

5-1 £^(25-2 ©iI*)PHA £ 14 SAC £ «fc O'taHMl. 24£t# * 
(4 > h c - -> x lgG2a iifci:«tf5o cn£fflHJJS£. 

10, CD25, CD38, CD40, CD47, CD54, CD98, PCA-1. HM1. 24*tBR«* * 

5-4. $b2k<Dmm t mmmrn. 

lILTl^Ii, * fclrCHMl. 24tft{*<D^Jn{r J: IJT^'^©^ 
£-ffc©ttH8U $ £ {c (4 B 'J >'<i*©ifi;flc££«]fHj&<Ki6 t»*ifco £ 
tl & © C <b *m?> s fctHMl. 24ft £M4 U >>"«H?©Stt^t*«lSiJ-r 5 

— :5\ y :*"<i*©«t«Mta<l3g-5--r Lr ii. seftSif, 

ssttftdiu geft^ttiitti^, t i? v > (Addison ) 
w-ft&mm, ■< > * v >i&tf&mm.m. K><**y-;u (Goodpa 
sture ) &mm. mmmmtsm, ^tt^ffs^ m-n^^mm, 

S»tt«ttffF^. #fg&frf«£&. rft^tt^Biife. ->^-?*u 
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D N U(iGVHD*$a<¥tf £>ftS (J^^^-^^IR. 

5^I^Hf K(1994)mttS) . 7 1/A/f-HT, 7K'-^ 

6. ik5-mm& xvmm 

* 16 © U > ✓ < 2£ 4k ffll S'J m tt . #S □ £ £ # * S ^ (4 3f 
«i:S4t5i:iA<-et4. .6 if © ft Bit f*3 a It , m$\ 

ft mm. mmft&m, BzT&mzmn-? s z. ti><x-^ , «*#©« 

N Kg* *) 0.01 mg s^&lOO mg©$EffiT i8 tfn £ 

e * * ^fcU t) 1 — 1000 mg . Sf 4 L < {45 —50 mg © ft 

'J K > . 7^ ^ # * •> t* — ;l/ # 'J -5? - „ ^7 A/ Hp. * •> jt f- ;l/t ju o - x 



2 3 



WO 98/37913 



PCT/JP98/00831 



*ifttf*x h7>, * A t> ^ ^ y f ^ x ^ - ■?■ t h >) O s ^ ? 
f- > , / f-A-b;tD-x % xf A-b^D-x, + -9- > ^ > # A , T 
7 t" T a „ ft -tf -f > . -fcr ^ f- > . * ^ „ i> 'J -fe 'J > > y o t* U 

■Xf7'J;i/TA3-A, X^T'J>$U bhjfclT/^i > (HSA 

) % v > ^ h - ju , 7 t" h - ;k 7 ^ h - x . fln & t L r 

h iz Pfi £ £ ft & & cd T it o 

it z ft zmmmizmiE £ n s fcot-i^a^ 

fgflSflH. SlHMI. 24fitf* CDfFM 

1. t/tHMl. 24 fit ffc£#ir "7 * 1ft * © W fi 

t5LHM1.24fit{*jg£^ -T :T U K-v£Goto. T (Blood (1 

994) 84. 1922-1930) t~?£l^#/; 0 

$>^^btolK 3 B K2, 6. 10, 14-r h 5 ^ f- 4^ > * 7= # > ( 

mittfomjLmgi) * -en-en 500 /zi -r osiKi^tztg-^- l^balb/c 

VOX (B*nTS) (C, ^:/n^7*'J K-V5 x 10 6 ® £ 81 H$ ft 
H o A: BS* * 1 9^ - ^ © S B tf^N y tT - + + X ( t* * * y h S ) 
) ^ffl ^TE^^IOOO. 3000 rpmT;'2 ®ii>i>L, ' W7* 'J K — v , 

2. v * *ffi*J^ £©t£HMl. 24ffi{*:©ffiK 
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_Liev v xlgTfc^ £ ©tfi;HM1.24ffi; <*©«»(* JElTC^ffiT? It o 
0 vt7 xm7.ki::*£fi:©PBS(-)£-iDx.fc&> * 7 * >l ? - S ■? a 

Tyvyy c mi ll i pore s) £Hi^T3«Lfcflu mmvatmrnm 

gConSep LC100 (MILLIPORE ®!) &<ktfHyper D Protein A Hi 
(*7A|*S 20 ml. B :£ # ) tt)S©IftBJ3*i;&^ 
£<&jt^»j|£ £: LTPBS(-), jgffiifHSifc t ITO. 1 M ? jl > h- 

u ^mmm (ph 4) *ffl^t77^f^-«fii/fc. &ttiig# 

(4it*,<ll M Tris-HCl (pH 8.0) ^rSsflO LTpH7. 4 ttafficaifiLrt: 
S^PS^^*i|§Centriprep 10 £ ffl t> T K« J: tfPBS(-)^ © 
aafffiflUft^-lfl^ ?L'd0. 22ium 0 y > 7*^ > 7 A )l 9 -MILLEX-G 
V (MILLIPORE S) T5*»IL, fflKffiHM1.24fii; 

3. =j> ho-;l/v^^ IgG2a ©f%g[ 

ay ho-^v^X IgG2a ©ffif«ti£lT©:£*-efTo;fco TtT BSE © 
-7 V 7s IgG2a(KAPPA)(UPC 10)R* (CAPPELI3) * ft It 7jc fc «k O'PBSC 
-)t'^ib/:o :n^?L!0.2 //m ®y >7 > 7>7^ -»U^-Acrodi 
sc (Gelman Sciences fi) ^ffl^t^j|L/;t, S5 ^ fit ft ft £1 ^ S 
ConSep LC100 (MILLIPORE |g) *> «fc O'Hyper D Protein A ( 

20 nu b # # ■> s ) ttm<z>m.wm\zm^% 
t ltpbsc-), &&&mi&b l-co. i m ? ^ y$?^ h- 

(pH 4) ^ffll'T77^-f^-iSL/:„ 
*fflH^I*tt-&^l M Tris-HCl (pH 8.0) £^JJD U T pH7. 4 ftffi 
twHSELtefc, 3<C.»IBftKflEr*gCentriprep 10 l^TSffi*? «fc 
PBS (-) ^ ©««»««* ft l ?Lmo.22/zm >7*7 >7 -r A? 
-MILLEX-GV (MILLIPORE Sit) T6ffl»®U«fK3>ha-;Uv^ 
X IgG2a 

4. fttt»g©gig 
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S!t»L<**PBS(-)T«!RLfcSK 280 nm© £ iM 5£ L . 1 mg/ral 

£1. 35 0D tUTIUlLfc, 

%ilfl>l2. SAC SB Mb h^C^lfiLB SfflteCDffittffifetwtt-r -SfitHM 
1.24ffifrg>3ftHI 

1. t h ^ m jflL 'j >^j*B^©aiB 

it A J: *) L/.r^fWJfilfl£ ; £-PBS(-)"Cl/2 ffrlRfc. 50 nil 
f-a-:T (BECTON DICKINSONS) 4 1 TPi col 1-paque (pharraacia S3 

) «:fi®t45o x g „ m&T'ioftfflm>&Ltz'&^ m.RM<z>&mi$w 

fr&ftmLtzo mWfr£lO% ^BSJEJfiljt (MoregatelS) #WRPMI16 

4omm (gibco s) r*mmmmi~m$t&, zr? y ? 

2. SACK «fc* fc r^fllJliLB *Bl!S©S1*fl: 

7* + , 5 x 10 6 eel ls/ml© SIS ng/ml IL-6???£T, £>-5<^(*# 
?f£TT0.01 58 SAC (Pansorbin cells , Calbiochem. M) t2 B 
K> 37°C. 5% C0 2 ^ftTT-f >*a^- K5:tt\ SfcfBJfo »J > 
/<S£*©B StoB&£r&1<Hfc L tz 0 SAC SHI L^^tWJto. U >'<J**10% 
4^ M JflL (MoregateSJ!) ^^RPMI 1640«F«!"e!BI» U967t**^ U 
-h (BECTON DICKINSONS') ~C 1 x 10 5 eel ls/200 u 1 /we 1 1 © ijffl 8& 
fST, CtHMl. 24tJtf* ^ ti n > h n - /i -? V * lgC2a 20#g/mli 
=*K37°C. 5%C0 2 &#T6 BlBI*S*Lfc«s «F«±»*lsIlR Lfco 

3. t h IgG Oft 

±sZQ^±m*<D IgG h h IgG «F»WELISA TzM^Lfc 

o 0.1M S^Sfei^®?K (pH9.6 ) TM jug/nl(r*«? U /c ^ ^ 

SthhlgC (TAGOS) 100 ju 1 £ 963* A J -J V - h (NuncgJ) K 
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G (CAPPELS) 100 u\ ^^SDU, IfiCT 1 ^B'f > + 

3 > L tz „ 

ftf£&> 2000{g^«{ LtzT >l t! <) 7 * r 9 --tfSKffi: h h Ig 
G (CAPPELM) 100 // 1 £JD;U ^iS d T 1 B# Pel -f > 4- ^ ^< - h L 
/Co £Kig«£;tni*-f 3 M [CROPLATE 

READER Model 3550 (Bio-Rad SO £ffll>T405nm T? CD I® 3t S £ 9H 

4. tjtHM1.24fit*©SAC MM. t h*fl|jiiB itn 83 © fit f* & £ (C *t f 

H 1 K^-T <k -5 KSAC ftlfttc «fc OB «CDIgG jS £ »i 3ft £ *u 
- hD-;i/v!7 X IgG2a 20 /z g/ml £Sn x. T Sftlitt*" -> 

tJLHML24tn;^20M g/ml^-fiDX. § t IgG ££©^£#«l*(|j&<« 
I§n^:, fl£oT. ftHM1.24ifi;fr{i B IfflHS CD ft £- HP $tj "T 3 " £ 

^mw 3 . pha mm\z n Mnaa^fbSEgir^-r ^hmi.24^^ 

1. t h^tWJfilT iBS&CDUi^ 

t h^f^T iBBaii^ifi{5tJ 2 T'llS U:h hJfcffijfiL 'J >^3$^ £>Ce 
llect Humm T cell Kit (Biotex©) ^ffl^T. ffitt CD (I 

2. FCM »«f 

»KTlfflll&*2JIS4-l&JB,JllLfl? (MoregateS) WRPMI 1640*g iflj li» 
iS L247tte^:/ U - h 4> 1 x 10 6 cells/1 ml/we 1 1 CD Mf\& & S 
0. 1, 10 w g/ml © PHA (Phytoheraagglutinin, Sigma fi) t*l-37 
•C. 5%C0 2 &#Ts 4 BHU&fcUfco ft ■=> © — SB 1*4 B IS CD ig? H 
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&PHA £3" £ ft 1^2%^ US !fc Unfit (MoregateSt) # WRPMI 1640*gife iz 

mmmL. zztzs Bm&mLtz 0 £©« £pbs (-)-?&# l 
facs mmm (2 % o ->is 'jimm, 0.1 «7yftthij-5A 

FACSHWjftTtt^ L 25// g/ml©FITC^i&^^#L v -5 

(GAM. Becton Dickinson 13) 100 jul 7KiST30#fgI > 

+ a^<- hbfco FACS««jft-CiJfc»LA:a, 600 // 1 ©PACSm«jft 
IZMML, FACScan CBecton Dickinson^) -?£-iiIB8S© ^3t3^Eg^r 
iWJtbrt:, -&cD^m N I2i:*tl!)> PHA K J: § T *a US © jg 1*Mb 
{C#o tBffe-hf-HMl. 24ffifli#36&£ ft* w t ^Bfl Zfrbte^tz 
□ ^ bi:i3i:f tlO, StMbSnr — fi3BSLfcHM1.24fii:lSte 

3. tflCHUl. 24St#©PHA fHKt h T iiffi B& #j ^fb K (C*f f £ %}M 
fIST ifflll&£2X4=-ll&!&JfiL» (Moregatei3) ££-RPMll640*&tt(r!R 
ffi L96yt^S^ b - h fp 1 x 10 5 ce 1 1 s/200 u 1 /we 1 1 © ijffl8&^ T? 
, 1 /zg/ml©PHA (Phytohemagglutinin. Sigma & O'tJtHMl. 24 
6t(*S fcli ^ > h a - ;u v>5 x lgG2a 20 /z g/ml «fc * (I 37°C N 5%C0 
2 &#~F\ 4 BIBItt£L* 9 H- f ; y> (AmershamiS) £ l//Ci/w 
ell SstoU, 4B#|BH&©l5t9 /3- ti t> > ? - (Pharmacia fi 

^r©i|gm> III 4 (CtfT J; ? C, T ifeBll&liPHA W»K«fc5«i3£fl:E 
tCJlckO'H- f-i^^H^iA^tii^L, Z Z <C =i > b a - ;U v ^ 
X[gG2a 20#g/ml*flnx.T fc£fl:ttttfr o Al*<, HM1.24ffi;#: 20 // 
g/ml tJD ^ -5 t 3 H- f- = i?>«l*Jii*Offll*iJ*<«!S5*nfco fl! o T 

. fiLHMi.24fiL»ttTiifflBa©ei4fk*ffli®j-r s ct^^^n/s. 

#%ff!ll. v XffiHMl. 24^ y » p - jr )lsjjj#.m£" ■< y u k - 
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Goto. T. et al.. Blood (1994) 84. 1992-1930 (Cf£®©;frj£K 
T. vt; XfitHMl. 24^- J 9 r> - 1- 7' >) K-v£l@§' 

Ltz 0 

t h ^H14#StBi.m##BiS^©^S^Ba*KPC-32 (lxlO 7 10) 
(Goto. T. et al.. Jpn. J. Clin. Hematol. (1991) 32, 1400 ) 

®m$i Ltz 0 

Z © vt7 X&m%t-t 33 BbuKv ^X©fjtft^£fl£:;* £>K±# 
£ it 3 J6 K . 1.5 x 10 e A3 © KPC-323r y^XOjPHDSP^nr&lftLfc. 
(Goto. T. et al.. Tokushima J. Exp. Med. (1990) 37, 89 ) 0 

*y X&m&Ltz'&lzm-m&ffift Groth. de St. & Schreidegg 
er©7jj£ (Cancer Research (1981) 41. 3465 ) tz Vt ffi Hi L tz m 

isaBdat = x.a-vSBiiasP2/o ^ nana Hi ^-jz ft- u/-c 0 

KPC-32£ffi WcCell ELISA (Posner, M. R. et al.. J. Immunol 
. Methods (1982) 48. 23 ) ir J; <9 ' W U K - "7 *&m± m + © tiL 
f*©X ? 'J > r^ff^fco 5 x 10 4 fla©KPC-32£50 ml ©PBS 
KlirSL. 965ty U- r- (U il, Corning s Iwaki IS) H#&L 

37°ct — HfcUffc Ltz a i%v ^jkffir jizt i > (BSA ) £#t;PBS -e 

+ #a>T> 4 'Cirri u$ nil ^ ;u * * •> ^ - -t? m fit 

v^XlgG -f^fitf* (Zymed M) £5l££-tK i$tfr'& m. U (I T 30# 
rao-7x^b>^T^ >lf|gffi (Sumitomo Bakelite £!) 

$ it /Co 

2NS!ti&T-Ml££:#iL£ it, ELISA reader (Bio-Rad 12) -e492nm 
ttS'Wyij V Zm^-f Ztzsbtz, Utt^-f 7''J K-v^^ 
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£ELISA i:t^ 9 U - — > ?* Lfc, WtSfeO'W 7* 'J K- v£^tR L 

*:T 'J * * yfiiIL/:BALB/Cv XOIgE(:ait IT, 8t7k£Jfc|# 

*y ^o-^A/{jt(*Ji, 5jft$?T >ti-5ii:J;4jti^Df>f 
>A T "7 ^ -r -f ^ a v h ^ ^ 7 -f — + h (Ampure PA > Amersh 
amSS) K«k *tt*J: OfllSL*:, ft SS fit ft li . Quick Tag FI 

FITC^m Lfco 

-€r©^m. 30© ^-r y; k-v ? □ - >#jt£-f 3 * y 7 □ - 

;H5Lft#KPC-32fc J: RPMI 8226 tSCtlfc, ?n-^ >?'©*£. 
Z ft £©'W 7' 'J K- v©^#_h^tftfe©^Ba^$>€>lMi^tWKil# 

-•9-^ h y h M -MCfffltfe <9 , T^oRPMI 8226 6 CDC 

St^f t^^-f ^'J K-v 7 o- Xg-Sffi HMl. 24 
o d © ' W 7* 'J K-VT^^t^^y^o-^l/ftft©-^;/?-?;* 
? 7 *<&Hto!fi; vt; ^ -9-4* fit {* (Zymed S3) £ffii^/cEL 
ISA Ctft^l/;, ffilHM1.24fiif*l±, IgG2a /c©+f-7*^5X^-WL 
tl^fc, tfi;HM1.24fii;f*£&£-r 5 >W 7* 'J K - vHMl. . IfSft 
ffil££#I^X tiffin OSMRo < tfrfrfcl TBI #3 ^) 
¥«£7 £ 14B KFERM BP-5233t 

#^ff>J2. b hMttffiHM1.24ffift©fPgi? 
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t h M fcftHMl. 24ft ft £TfiB J: *j#fc 0 

##<3dl "CftS £ titz's j zf 'J K-vHM1.24^^. a^^ctO^ 
RNA £ S3j §g L /£ <, inj;!)-? ^ xfitttV => - KtS cDNA^: <+" 

'J y ^ --tfiI|j£Kl£ (PCR ) i&fc J: 0'5" -RACE & (I ^ «5 . f& 

ft£©DNAEBrK-££-*:/7Xi KpUC ^?o-->?*'<?*-t::iI 

Mfi^^m^ CCDR ) ^^Slfc 0 

+ ^ 7 6LHM1.24fiti*:^ISmt-5^ ? *-&f£K-f*fc«>, * ft 
nv^7 XftHMl.24fiL{*L glfc^O'H 8!©V fiH«£3- K"f* £ cDNA^r 
HEF ^ ? * - A Ltc 0 t ha<tBtHM1.24fiL<**^S-r5 

tz&biz^ CDR £tt«gm: 0 XftHM1.24fiLftcDV M^CDR £b h 
*3l<*-^« Lfco h bifLfcCDL Stbtt hfjtftREI ©L M £■ ffl ^ 
> tl^M itlT7U-A9-^i^ CFR) 1-3 Col^tlit 
h*/i{*HG3 (DFRl-3 £ffl<^FR4 Co^TIJh hfitf*JH6 ©FR4 
^fc, CDR Lfcfiifl£7&<ia«I/«cfiLllife^«i5&*Jeflc-r S J: -5 C 

h m\ m*&©fr©t $ ; mzmmttco 

ZCDJzolZ LXitMLtz h h IHtt/tHMl. 24t/i{*©L ifcitfH II 
©&fc^£iffi¥l^iifflll&T5£S£-l±3fca6K. HEF ^< ? * - 
©ite^F-S-SiJ * K*SA h MHfcfitHMl. 24t/t#©L aifcttHfii 

fc hSHfctSHMl.24ffif**j££r**HlBtt£#£Lfco Z©ijffl|& 
*«**LT»4nfct hS<bftHMl.24fitft© t h ^Bfi&^fcafl&t* 
WISH^OfiilKI&'&iStefc <t tfte^MfSI**, Cell ELISAK Tgg-< 
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$ >b\Z \£*=f- >1f?t> XfitHMl. 2 4 ill 

tt^f Lf:„ 

ttfc, + ^ v fitHMl. 246tffc©L SUV ffiifcfcitfH SUV ^£3- 
K-TSDNA ^^-ti-^^X- K£WT £*JMfi. £• * Escherichia 
coli DH5 a ( pUCl 9-1 . 24L-g k ) «£ ^' Escherichia col i DH5 a ( 
pUC19-1.24H-gr 1 ) tU, Xilf£'#|££ifrX^X!£f£ffir?5r3Ej5r 
< rfrmi TS1 §3 (C, ¥$8 ^8 £ 29 0 II, =§- 

* FERM BP-5646fc <fc O'FERM BP-5644 i: Ltyy^T, h^l>li:idi 

h hM<b}jtHMi.24t«:i*©L my mm a S> 3 > (@Z?U# 

* : 2 ) J; CKH giV mm r y<-V 3 > (@E?iJ§^ : 3 ) £ a - K 

DNA£#fr:/5X$ F«tt5*»lli 4 =§• * Escherichia co 
il DH5 a (pUC19-RVLa-AHM-g k ) i: ^ Escherichia col i DH5 a ( 
pUC19-RVHr-AHM-gr 1 ) Hi, HUfi^i*I?If 
PJt (Ztmm-o < tf flTJKl TBI #3 ^) (I. ¥J£8 *£8 ^29BC, 
& * FERM BP-5645fc «k tfFERM BP-5643 t L T ZT V ^ X h 3k$i (I £t5 

t hSYbfiLHMl.24fii^©H &V Mm s S> 3 > (BB?IJ# 
^ : 4 ) £a - K-T *DNA t*t?^7X $ K£WT (*> Es 

cherichia col i DH5 a ( pUC19-RVHs-AHM-g r 1) t L T „ Xtg&ffirl^ 
fe^X#XHSiiW^Rfr (^ilo <{iTfT^lTgl§3^-)<c. 
¥fi£ 9 ¥ ( 1997^) 9 n 29 B (I FERM BP-6127t Lt/^^X h 

#%ff»J3. HM1.24 ffi^gagcDNA g> ? n - — > y 
fitHM1.24«i(*:*<<l# jlWtwBHS-r 4HM1. 24JS:iKS6K* 3 - K"T 4 
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cDNA£ 9 n-—y 7 

1 . cDNA - CDfPSJ 

1 ) £RNA CD HI SI 

t h ^^&#Mfli»Hfla^KPMM2 A^, £RNA £Chirgwint> (Bioc 
hemistry, 18. 5294 ( 1979) ) O^ittCfE-jtllSl//:. f t> *> 
. 2. 2 x 10* ASCQKPMM2 £20 ml CD 4 M /Tiy>fti/7* - |> 

man SW40o - $ - if» T'31 . OOOrpm fCT20°C T24B#f»iI;i>#fi£-r £ C 
ORNA ^a^^tfcc 
RNA ikmVU&K) 9 J - ;H: «fc <0 8t& L, ^ It 1 mM EDTA & 
O'0.5 X SDS ^-^Wr-S.10 mM Tris-HCl ( pH7. 4 ) 300 /z 1 tfMCjg 
8?L. -etlKPronase ( Boehr inger§2 ) £-0.5mg/ml 1 % J; -5 IZ 

Ssiii 37 o C{rT30^ra-f >*a^- h Lfco s^i^7i; 

- ^ & If ? a a * Jl A T' flb Hi L . RNA * i * V - ;U T? it m £ it tz 0 
RNA Ztg^^lmM EDTA^-g-^f £ 10 mM Tris-HCl ( pH7. 4 ) 
200 u 1 Kigg? Ltzo 

2 ) poly(A) + RNA <DK9L 

fliacDct -5 K l,xmM L/c£RNA ©&J500 g £ *t $4 t L T Fas t 
Track 2.0 mRNA Isolation Kit ( Invi trogeng* ) ^rffli^T+ y h 
ffittVtikJjtzm^X poly(A) + RNA *»KL/c 0 

3 ) cDNAt7 -0«S£ 

Jbffi Poly(A) + RNA lO^ig £ #*4 t L T cDNA-£ y hTimeSave 
r cDNA Synthesis Kit (Pharmacia S) ^ffl^T+'y h^sftcD^^ 
cDNA £r-£$c;L.. IE II D i rec t i ona 1 Cloning Toolbo 
x (Pharmacia S) £ffi^T*-y rttB® EcoR I T if •? $ - £• * 
r^ftO$a^(r^^Tii^UfCo BcoRl 7y7^-®*^*-^ 3 
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yikxfummm Noti in^'y hiwcuciioTifofco je 

Jfo 500 bp J£l_LCD*:£ £ CDT 9 19 -fl-ffil — #81 cDNA £1.5 
% {£«j£y#o-xy;u (Sigma fi) £ffl^T#fc|. f*SL % T ^ 
7*-frJ]0-*DI cDNA It 40 u 1 *»/c„ 

w © «fc 9 tr LTfFlS LtzT 979 -ft fin - cDNA •=> 
ttabiWIRR* EcoRU Not I 'J 7t^7 7 ^--tr' (SiB 

&fi) »SLrt: pCOSl^?*- (#il¥8-255l96) <b T4 DNA U# 
--br CGI BCO-BRL §£) ^ffl^TS^b, cDNA^-T^ 'J-*i»L 
fco f»S£UA: cDNA ^-f^U-li, 7\ B§ ® i!a US I* DH5 a C Gl BCO- 
BRL isi) izmmmAzn, ±&<dvj xitgj 2.5 x lo'floHiaiL 

2. jg&fim&K «t s ? o - — > jr 

1 ) COS-7 SfflflS-vCD h 7 > 3- ? > s > 

iilEcDBK^A 5 x 10 5 9 a - y & 50 u g/ml CD 

T>e->U 2-YT (Molecular Cloning: A Laborator 

y Mannual. Sambrook «o. Cold Spring Harbor Laboratory Press 
( 1989) ) {-Ti£#-T 5 3. t (I <£ 0 cDNA CD 1# I® £• f? ^ > T )l 1j 'J 
& (Molecular Cloning: A Laboratory Mannual. Sambrook £> , Co 
Id Spring Harbor Laboratory Press ( 1989) ) \z £. *) j^J&Mfr <o 
•fyXi K DNA *iiRLfc c #£>n*::/5*S K DNA liGene P 
ulser mm. (Bio-Rad S3) *ffl^Txi/nn#l/-^3 >iti:J: 
D C0S-7SOB&H r- =7 y X 7 x ? •> a > Ltc 0 

»fiU?7X; K DNA 10 /tg ^ 1 x 10 7 iifflB&/ml 
•C PBS^KlKiH Lfc COS-7*ffl8S7l£ 0.8 ml dJjnx.. 1500 V. 25#FD 

? FDt:i/--> 3 >ftisnfcjBBii, io JK^i&iiajfliw (gibco-br 

L SO *-&tfDMEMiff»ffi CGI BCO-BRL S3) Ct, 37°C. 5 %C0 2 ©^ 
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frTt 3 a h«« L/:» 

2 ) /< > ^ > ^ x -y •> a © gs M 

V ? X$tHMl. 24#i{££ 3 - t" 4 > ? L tz y - > 7 -y > a. £ 
, B. Seed £ (Proc. Natl. Acad. Sci. USA, 84, 3365-3369 (198 
7)) O^j tikK'tt. o TiglS!! L tz 0 irtet>*>s -7 * *&HM1. 24tt#£l0 
WE/fflllc/Uioi: 50 mM Tris-HCl (pH9. 5 ) KlmA.tz a C © <fc 
■5 LTII! L t/t & 7& 3 ml^-itS60 mm © * IE Jc in pl „ 

liSl:t2 ^PaO+a^-hLfco 0. 15 MNaCl @fSlCT3 IUjJfc 
^L/c^s 5»^S^ylJtoM. 1 mM EDTA , 0.02 XNaN. * ^ tPBS 
y D -y * > $r L tz'&, TIB ? o -- > JCffl ^ fCo 

3 ) cDNA ^ -< ^7 'J - CD^a-^>^ 

Htfxli©cfco{chv>X7i^ hLfc COS-7 ijfflflSte, 5 mM EDTA 
^^ti-PBS ictiia, 5X^fl§yllfil7S^^t:PBS — Elifci* Lfcft 
x #J 1 x lO'jfflJfe/rol <b t£ & J: 9 !C5X^SSy^llam35.O'0. 02X NaNj £• 
#t;PBS (C!®SJL. ±£©± o lc« S! Lrt: 7 s >f ->.n. is An 
X.. IlCTift 2 B# fa -f > * ^ - h L ft o 5 X ^ J£ tin Tjf &. t>' 
0.02 95NaN 3 £^t;PBS T? 3 8fc i£ L » . 0. 6XSDS R^IO 

mM BDTAfc^tf J8«&ffl ^T'< > - > -r x ^ {C & L tz m M 
^-f^>7,\ K DNA©[EHR£r*T o fc 0 

EiRLfcT/^Xi K DNA£ If t>'*B§ m DH5 a(r^R#AL. MiE 
Oi9i:/7^; K DNA £r it ifi . T J\s±> D £ (C T HI iR L ft „ 
LtT'^ X ; K DNA£r C0S-7*fflJiatC x. is 9 h U--> 3 

DNA © [si iR £ *t o ft 0 RI*©«fF^S{CllHia|l9SL. 13 i& L ft 7* 
■5X5 KDNA ^rflJISSS^EcoRI fc «fc if No 1 1 T ft It L ft £ . 0.9 
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50 u g/ml 07>h'y'J > ^#02-YTT iJ-^TV- V IZ&&. L . — 
Bfei£#SU m — ©3D^-J:f)7'7^i KDNA ^BRL/Co SOPSP 
3tBcoRI t>*NotI(CT#Ht L , — hO-t^-T Xfrfa 0.9 kbp 

ZtfT ? o - > P 3. 19 ^i/: 0 

*^ p - PRISM, Dye Terminater Cycle Sequenci 

ng*-y h (PerkinElmer iS) 4ffl^t^ * -y h S&f-t © Cft E 
ifi&fTl.^ ABI 373A DNA Sequencer (Perkin ElmergJ!) idT^aie 

y>j o ^ JE * if o /co c ©*ttSK?u*5 Kie^ij^ie 

£HiJt©?iJffl nTflltt 

trtHMl. 24Stft:© ftSJC J; 9 B *H IS & ©ffi{*&£ Wf&U J; O" T 
MU<D%)3g\t<DV$n-t)<m#> t> tl/Co CllbOCt^^ tftHMl. 24iit 
#tt'J >^«CjSttft*ai|lt5»S*St4Ciii<*sn5. 

4#*rts:*j**&*si3aflij© 2 ®^§t£ nfcM^cotaac/iit 

: a*ltilo( li'r^m 1TI1-3 
( 1 ) £ft : Escherichia coli DH5 a ( pRS38-pUC19) 
frffE*-^ : FERM BP-4434 
*S6 B : 1993*P10J3 5 B 
( 2 ) «»:/n^^iJ K- VHM1. 24 
SF : FERM BP-5233 
SJR B : 1995^ 9 14 B 
(3) £ffc : Escherichia coli DH5 a ( pUCl 9-RVHr-AHM-g 
7 1) 

*FK#-?- : FERM BP-5643 



3 6 



WO 98/37913 PCTAIP98/00831 

Sfft B : 1996^ 8 £ 29B 
( 4 ) : Escherichia col i DH5 a (pUCl 9-1. 24H-g r 1) 

fFR#-f- : FBRM BP-5644 

m$t B : 1996^ 8 £ 29B 
( 5 ) £#5 : Escherichia coli DH5 a (pUC19-RVLa-AHN-g 
k ) 

^ft#-^ : FERM BP-5645 
B : 1996^ 8 f} 29B 

(6) £ffr : Escherichia coli DH5 a ( pUC19-l. 24L-g a: 

) 

*ft#-^- : FERM BP-5646 
S?§£ B : 1996^ 8 £ 29B 

(7) : Escherichia coli DH5 a ( pUC19-RVHs-AHM-g 

r 1) 

«?ffc#-^ : FERM BP-6127 
B : 1997^ 9 M 29B 
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mm%r^ : 1 

8E?lJcDg£ : 1013 

mm®w •. mm 

S2JIJ©«£5 : CDNA 

mm 

GAATTCGCCA CGAGGGATCT GG ATG GCA TCT ACT TCG TAT GAC TAT TGC AGA 49 

Met Ala Ser Thr Ser Tyr Asp Tyr Cys Arg 
5 10 
GTG CCC ATG GAA GAC GGG GAT AAG CGC TGT AAG CTT CTG CTG GGG ATA 97 
Val Pro Met Glu Asp Gly Asp Lys Arg Cys Lys Leu Leu Leu Gly He 

15 20 25 

GGA ATT CTG GTG CTC CTG ATC ATC GTG ATT CTG GGG GTG CCC TTG ATT 145 
Gly He Leu Val Leu Leu He He Val He Leu Gly Val Pro Leu He 

30 35 40 

ATC TTC ACC ATC AAG GCC AAC AGC GAG GCC TGC CGG GAC GGC CTT CGG 193 
He Phe Thr He Lys Ala Asn Ser Glu Ala Cys Arg Asp Gly Leu Arg 

45 50 55 

GCA GTG ATG GAG TGT CGC AAT GTC ACC CAT CTC CTG CAA CAA GAG CTG 241 
Ala Val Met Glu Cys Arg Asn Val Thr His Leu Leu Gin Gin Glu Leu 

60 65 70 

ACC GAG GCC CAG AAG GGC TTT CAG GAT GTG GAG GCC CAG GCC GCC ACC 289 
Thr Glu Ala Gin Lys Gly Phe Gin Asp Val Glu Ala Gin Ala Ala Thr 
75 80 85 90 
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TGC AAC CAC ACT GTG ATG GCC CTA ATG GCT TCC CTG GAT GCA GAG AAG 337 
Cys Asn His Thr Val Met Ala Leu Met Ala Ser Leu Asp Ala Glu Lys 

95 100 105 

GCC CAA GGA CAA AAG AAA GTG GAG GAG CTT GAG GGA GAG ATC ACT ACA 385 
Ala Gin Gly Gin Lys Lys Val Glu Glu Leu Glu Gly Glu He Thr Thr 

110 115 120 

TTA AAC CAT AAG CTT CAG GAC GCG TCT GCA GAG GTG GAG CGA CTG AGA 433 
Leu Asn His Lys Leu Gin Asp Ala Ser Ala Glu Val Glu Arg Leu Arg 

125 130 135 

AGA GAA AAC CAG GTC TTA AGC GTG AGA ATC GCG GAC AAG AAG TAC TAC 481 
Arg Glu Asn Gin Val Leu Ser Val Arg tie Ala Asp Lys Lys Tyr Tyr 

140 145 150 

CCC AGC TCC CAG GAC TCC AGC TCC GCT GCG GCG CCC CAG CTG CTG ATT 529 
Pro Ser Ser Gin Asp Ser Ser Ser Ala Ala Ala Pro Gin Leu Leu He 
155 160 165 170 

GTG CTG CTG GGC CTC AGC GCT CTG CTG CAG TGA GATCCCAGGA AGCTGGCACA 582 
Val Leu Leu Gly Leu Ser Ala Leu Leu Gin *** 

175 180 185 

TCTTGGAAGG TCCGTCCTGC TCGGCTTTTC GCTTGAACAT TCCCTTGATC TCATCAGTTC 642 
TGAGCGGGTC ATGGGGCAAC ACGGTTAGCG GGGAGAGCAC GGGGTAGCCG GAGAAGGGCC 702 
TCTGGAGCAG GTCTGGAGGG GCCATGGGGC AGTCCTGGGT GTGGGGACAC AGTCGGGTTG 762 
ACCCAGGGCT GTCTCCCTCC AGAGCCTCCC TCCGGACAAT GAGTCCCCCC TCTTGTCTCC 822 
CACCCTGAGA TTGGGCATGG GGTGCGGTGT GGGGGGCATG TGCTGCCTGT TGTTATGGGT 882 
TTTTTTTGCG GGGGGGGTTG CTTTTTTCTG GGGTCTTTGA GCTCCAAAAA AATAAACACT 942 
TCCTTTGAGG GAGAGCACCA CACCTTAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAATTC 1002 
GGGCGGCCGC C 1013 

ie^JS-^- : 2 
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IEJlJ©g^ : 3 7 9 

se^iicDs : mm 
jsinomm : cdna 

ATC GGA TGG AGC TGT ATC ATC CTC TCC TTG GTA GCA ACA GCT ACA GGT 48 
Met Gly Trp Ser Cys He He Leu Ser Leu Val Ala Thr Ala Thr Gly 

-15 -10 -5 

GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 
Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 

-11 5 10 

AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AAG GCT AGT CAG GAT GTG 144 
Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp Val 

15 20 25 

AAT ACT GCT GTA GCC TGG TAC CAG CAG AAG CCA GGA AAG GCT CCA AAG 192 
Asn Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 

CTG CTG ATC TAC TCG GCA TCC AAC CGG TAC ACT GGT GTG CCA AGC AGA 240 
Leu Leu He Tyr Ser Ala Ser Asn Arg Tyr Thr Gly Val Pro Ser Arg 

50 55 60 

TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr He Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAG CAA CAT TAT AGT 336 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin Gin His Tyr Ser 
80 85 90 
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ACT CCA TTC 
Thr Pro Phe 
95 

mmm^ : 
mm <dm ■. 

h «tf a s> - 

ATG CAC TGG 
Met Asp Trp 

GCT CAC TCC 
Ala His Ser 

-1 

CCT GGG GCC 
Pro Gly Ala 
15 

ACT CCC TAC 
Thr Pro Tyr 
30 

GAG TGG ATG 
Glu Trp Met 

CAG AAG TTC 
Gin Lys Phe 



ACG TTC GGC 
Thr Phe Gly 



CAA GGG ACC AAG GTG GAA ATC 
Gin Gly Thr Lys Val Glu He 
100 105 



AAA C 
Lys 



379 



: 4 1 8 

: mm® 

: c D N A 

ACC TGG AGG 
Thr Trp Arg 

-15 
CAG GTG CAG 
Gin Val Gin 
1 

TCA GTG AAG 
Ser Val Lys 

TGG ATG CAG 
Trp Met Gin 
35 

GGA TCT ATT 
Gly Ser lie 
50 

AAG GGC AGA 
Lys Gly Arg 
65 



GTC TTC 
Val Phe 

CTG GTG 
Leu Val 
5 

GTT TCC 
Val Ser 
20 

TGG GTG 
Trp Val 

TTT CCT 
Phe Pro 

GTC ACC 
Val Thr 



TTC TTG 
Phe Leu 
-10 
CAG TCT 
Gin Ser 

TGC AAG 
Cys Lys 

CGA CAG 
Arg Gin 

GGA GAT 
Gly Asp 
55 

ATG ACC 
Met Thr 
70 



CTG GCT GTA 
Leu Ala Val 

GGG GCT GAG 
Gly Ala Glu 
10 

GCA TCT GGA 
Ala Ser Gly 
25 

GCC CCT GGA 
Ala Pro Gly 
40 

GGT GAT ACT 
Gly Asp Thr 

GCA GAC AAG 
Ala Asp Lys 



GCT CCA GGT 
Ala Pro Gly 
-5 

GTG AAG AAG 
Val Lys Lys 

TAC ACC TTC 
Tyr Thr Phe 

CAA GGG CTT 
Gin Gly Leu 
45 

AGG TAC ACT 
Arg Tyr Ser 
60 

TCC ACG AGC 
Ser Thr Ser 
75 



48 



96 



144 



192 



240 



288 
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ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

5E^J#^- : 4 
BE^JCDg^ : 4 1 8 

mm<DW : mm 
b **o : mm** 
mmcDum c d n a 
mm 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 
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GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC ACT 240 

Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GTC ACC ATC ACC GCA GAC AAG TCC ACG AGC 288 

Gin Lys Phe Lys Gly Arg Val Thr He Thr Ala Asp Lys Ser Thr Ser 

65 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 
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